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BEST AVAILABLE COPY 



1 0-023051 0 



tf.KSL 



I 4 6' 
A 1 , t . r- ' * » J 




A la ± 



XK?1§1S 1121 XILI= B I CMOS' QHK)I£ a 3 H2 SB 

*II1£= g STg£l t> ^ A| CPlI CHI COE B I CMOS ^2*1 B3£. 

LH XI X1l2n£= BICMOS QHK)I±£I MZLM OUAIBfe £3. 
SII3E£ S I>-g2] ^AIWICHI [Q-g HK3ISEI- M^XI^EI Oil [HtJ Ic CH Vce2] £KHIg IfiOi?^ £S. 
H4a£ g *i!4b£= PMOS S NMOS MSXI^EI [Htf IdCH Vgs£| 5PI« £01^ = £9. 

7:li5£= g &S2j *f gAIWIl 01 AfifEl^ B I CMOS 1! mm MAWS £3. 

BT32I £Gt 

S gg£ bh£*j] GbKH^ S □ JJI££| ^OKHi Shti" 501 Qf. SQ :?S|S!££=, *}■ 2 AIM (HI 21CHA1SI 
S ^£ 7l^CHI H Wig El- a "^^complementary metal oxide 

semiconductor) L\U[Q\± a 3E^ QbhOI^S SI2Sfe SS CHI Shti" 20IQ. 

ShS £g 

bwigEi- a cmos umo\± a usi xiizi ar aQ. s= #ch, ^ai ^ehhj liui- 

Ol^£J yo. ^15.^1 c 7W SEH oj □u^Ql^l AFgsfe SISgLHDil SejBMI t»IIEI01 StQ. 

b Wig El- S CMOS LIHWI± S^S fcWUI "B1CM0S"SAI STSE SO. B I CMOS DHhOli 

S UWIfiEt QbWI±£J H^f 0|g2h 0>#E1, CMOS □UKMia MS US a tef§ SM£S2| 01 g 
S H3SJQ. # BICMOS QlbhOI± a 7H1^ SB = s^joj o ^oj QQ o t£B QR j{] 

4,764,480±(Vorag£|)M 71 XI El 01 HQ. 

CHiz S£S| -SSI Ti^H SiXIEh BICMOS 71 fig g^AI Xii^t SH 21Q. Wit 13, ±2^ S! 
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EM 2! g^ES ^Ei ORE! SSS= (DIUBS CIHF0i^2J S32# S5£*D. 32* IgOfl 
3D. 

fe^iy LHgES fir 4 2iS HI- 1T0L MSS BiCHOS =?Z » 33 ShI ?> 

£ DdfOl^l HISSKQ, DUmi± a HHXI1 *|« 22# S^AI^ie 201 

grg£| 

Wi3S BICMOS DBKDI^ a 33 »gJQ| AlEIOi SICK S S! AHDI51 

cihkdi^ a/E= an gfli2£s ass 4= sj= citimi^M HietJQ. iei*jei= 
si seiahdie ?\**m Mstm ess xpigis us- a ems ^ei ^s£s oi 

ggj gw^j [ H ^h g£gg 2t2!Q. Wll 13, ^2 013 gEIS as = [H^ 3.2DI3S g 

E2| ilhS ^1 SSmSIl. £ EltiHDI^ g£M 2JCHA1 SS& S.2DIHEt 

t>D. BICMOS S2~ Mg«S 146H2 BICMOS 5g2| SgDIIAI AhgStfl WW O.Bm TflOlM 3 01 SI CMOS 

□Hmi^i bb*jd. ssioii axis □umi^s nb n^^ widiei at* ^ekecu s eai, 

(HI a SI 'J, DilSEIM »fe TilOlM 0151101 71521- t»W Ahgl 4= HQ. 

ft* £ Al Ofl Qi] SICHAI, s g>«£ 7IEHH0U SS ge«g DSN, Oil El ^ ^ fe'EI5 S3. S 

EL a SEI6IEI5 1357321 O|*gofe 97011 5t^D. 1EI£EI5£ MOS a HHDI1EI- □HKMi, 1 
12, ?I??S, a ^ && 2*^1 ^gofE^ ?gj a HHE-jysjQ. ^ffllOIA^ ^2EI2, ±£ 

^-Efl]°J a W0I± 2§£S ^Ei 2 E -!J3££ XOS ^OiL 3^2 ul^OI ^52] a 
^£KH! QilSXIMSD. £K?I g^S t^Oil Ma^EI? a CHIEI^^ 6!S|*3F BfSaOl ^El 

S ^iHIOIAI^OIS CHCI^XI ^ 7^i^ 4' El Ami E mm ^gSIQ. 3EISOI, ^l ^ElAhOlE 
#e Ui-OIMBh OilOl r±r a CMOS ^5i^r-E9l°i lEI^EIS gg# CHIEI^^ 4' El 5 (HI 37I3ES 2^AI3 
Q. ^I TilOtE a CHIDlEi lEI^El^OI CHI HI ^ElSHh E^fl= 2= ^1I0|A1 ilSHOfl 2JtH 
^XISQ. MEI^EI^ ±^^-Efliej SSOI ^EIA^OIECHI HJ?H Oil El ^£^-EEil°] SgOil 2^EI7I 
Ull^CHL ^1 MEI^EIS 2§ a 4:^^-EM2l S^OI gStt E^Sl XILI- 501 SfEAl gfixl & 
Q. Q5QI-LK £J\ CHIEI^^ ±Si^-Eai°! S^Hfe ^CH^ ^1 SEI^'EI^ 2S# 7jl?»^E^ 

^1 ±a^-Eai2J CHIEI^^ B CHini^^ Ei«(tub ; ^(well))g^l^ S7|5j g 

choioj ^^DiiAi §rgs£s#i, wa^i *a gas «^chi [Hti- is^i 4= sid. 

s mgo| Qj qi^h^ o|^^ e «-«oj u^xi^h gAIWI ffi ^^=J E21 s^ol^ ^ai 4 SP. 

i . u wa 

II . BICMOS QlbHDI^y HI5 SA1 
III. LIHI-OI^ o o 
I . ?H« 

ai1E~ B ai-goj ei- ^AIWICHI [OE B I CMOS Lltimi^P BSES M!A[*| 50ILK g?\ L\tt\U\±= 
#Eh M?HX|^Ei(2; XiMEDii EAIS tfAIOHWIAIS NPN egHX|^E1S), n-MH MOSFEKNMOS MSW^EI; 
4), a P-xHy MOSFET(PM0S M?HX|^E1 ; 6)M ^?l NMOS ^2HX!^E1(4) a 6^1 PMOS EfflXI 

^Ei(6fc CMOS ^2(8)S ^^.o^i ^l*f>ll S^EICH HQ. 4^1 PHfOI^^ Sfl(IOa) S! CHI 

KI E ^^ #(11)1 501 Hhg^EJS 7IS(10) ^CHi ?HliSQ. 7HMECHI EAIS Al Ofl CHI Al = , ^ 

?\ *f 1x10* LHXI IxlO 1 * £JWafi*S| £?2§ ^EM XIU^ p-^ 

[R^^SJ ^AIWICHI SiCHAi , NMOS Mgxi^E1(4)= p^EIH E^ !(12)LH0ii SgEIDI PMOS M?HX|^Ei(6) 
£ n+EIM E£ 1(14) LH CHI S^SD. Hm*\t! ^AlWIDil SiCHAi, ^1 n-l(14)S ^ 1x10* LHXI 

1 x 1 0 tT SJ ^E^ E^StlH p+!(12)£ Sf 5x10* LH XI IxlO^SI £E£ E^SHXI°L E^SE ^E 
^ S^l£ ^ ^SSJ «?|^ ^E1 Oll^fXI SI2AiE Al-gl' 4^ SID. §(12, 14)^ D 
broi^^l- B"s 7I54HHI Sl?il tID. 

NPN ^?HXI^E1(2)CHl£ g^ol-Til E^I!£! 0H1 §(16) a M^ l E1 17)71- THIS El Oj 2i£DI, 011^ 
%m p-^ WI0l^(18) o^Oil 2»£ lS|Ei(16a) a l^EI gg(20) AhOIOil ^ Xlt^ 2^ S^S ^ 

S&D. Um^tl 6! Al Oil CHI SiCHAi, DHs #(16) a S3(17)£ ^ 1x10" LHXI 1 x 10*£J ^ES E?S 
SD. lS|E1(16a)£ ttilOl^ 3^(18) 3! OHM #(16) AMDIOii SSS SD 8CT E^SS rr«0IQ. 01 01 
Ei S^(27a)S CHIDlEi SS(27)S ^Ei o^CHI CHIul^^ #(11) LHE ^=JQ. ^SXWITil^ ODD I 
Ei 22(27)01 liJItmg CHIDIE1SAI 23^&Q£ 21 OltlithOjO^ t>D. H£!CH!Ai£ 2JD|^ CHlLltr ^011 
5X1 &£Q. 

HMOS a PMOS CIHmi^(4, 6)£ 7IS-(10)2| CHI EI E -^^ #(11)LHCHI SSS S^^ 5t^D. n-E?8S S 
«(20&. 2CtO= XH^ S^(2Cte)CHI °JtH MEI& NMOS DUIO^SJ a ESilSJ g^l Sg?>D. p-E 

^sa s^(20d, 2Cb)^ %m s^(20f)wi seis pmos phfoi^^i a Eaiej s^i 

t^D. NM3S EH2!(20b)M £i2t)- tHIEI^g S^(21)g P-t d S^OIH CQEI-Ai 112 (32) a HMOS 1(12) 

afo i cm gsi 

P*xH^ 2X1 gsq(19)s NPHM?HXI^E1 a £J2 □HhOI^ AKDIOil HISEIOi DHS #(16)01 2J2 DUHDIi 
2^ ch£| ^j^g OI^>i] §h£ gJTU E^IS 7ie^ S3 ^Sf ^XI^Q. NMOS M?HXl^E1(4) a PMOS 
M3WiE1(6) MOL S3(l?) a HOI-*5(18) AHJL NMOS a PMOS ESXI^EI AHDL a W1EM EAIS 
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ESHXI^EI K 2J2 ^Xj^Ei AHDIOiie aHK)l±2| gEli £ISi SEIS3(22a, 22b, 22c, 22d, 

22e) 2*2*01 SOSEIOI 2iD. #71 721 SJOilAj S3, 01121 y£H B£l S3£ AiS g^SKB »« 
□umi^ ^Sl ME0O{] Sffi EDI SfitfQ. 

DSXSt Um\±2\ £31 CtfEhAi— E{]XI^E1(24), p* WOI± 22(26; 01= E*> MW^EK24)0il CHt? 
SB 71 ^fr tti 26*), OflOIEI 22(27), n*l^Ei 22(20), K*40S ±^ 22(28), NMOS 

MO|E(30), H B /NMOS EBia 22(32), #71 HIS(32)(HI S§»r£ PMOS EMS! 22(36), PMOS 
?f]OIM(34), 9! PMOS 22(36&)t *S6r= Q1S £EI5(g£l*!EI5) S30I 

01 2^ CH53ES, 74MaE= siS 0|3|£! HI2(32a, 32b)OI agEIS- J3]1EQil EAIg ttAIM 
71- CHlLitj- UEH-F5 XII MOI gQ. IT DAI El, 7H^ «3 01 3 S IS 01 »ISH = 3^0il = 4 

? wei aumi^ ^(33)oi usskik 

Ml EM EAIEICH SIS bhSF 1TO1, BF£ *!0IE Htm #(38, 40)^ NMOS 3 PMOS o^Ofl H3EI 

01 ?iEDL tf£hg(42)£ NMOS 3! PMOS ?flO|E*j ^gA^ xilgElOi SICK H^SISt tfAIOKM 2JCH 
Ai. NMOS 7ilOI^(30)~ S«ffll E^SS n+ gElfe'EI^ES ^2&IH, PMOS *}OIM(34)= n+ S£~ p+ 
!EI£E(so£ ^^EIXI^, n+ gEI^BI^OI QHMS *H*i GHfOl^l JflgorH p+ g El g El 50! £3 xfj 
QjbfOI±l tlfiSQil n+ gEI£EI50l brl^oKlK ^ ±!»B(44)s E*t HrOllEF 

CHlQIEi (27)SU ^e?#Oil SI3SD. §(45)£ §r£| BilXI^EiSi ES11 S7rAIIi tf El AI-OIE 2J § 

^j\ms.m mt]^ei(24)2i g##oii bhmeich 20. 

3§g =^ ^EIAHDIE 22(46, 46" )£ p+ UhOIVEt M^AI^EI mO\± 22(26,26') #011 *I#EICH 3 
D. #71 4'EI AI-OIE 22= #71 WOI£ 223 #**, #71 WOI± 223 s«, 3! #71 WlOl^ 223 
^SLE. ^E1 #71 OilOlEi 22(27)2] tfShfiDII 01 M0\± S3t E5*!CK £ El AI-OIE 
22(48)^ «B! ±BOIAI S^(44) AMD I (HI Ai ^| (HI0IEi(27)^ ^1 CEFEt JcIIS£ICH SID. S 

£3 CHI E AI Hg2 22- W10l± gg£J S±AIS£:S^, PbhOI^2J ^EM S7FA|?i 

Q. 

D^mS, tfEIAKME 22£ P^IEI 22(20), NMOS ^^±(28), NMOS 7flOIM(38), p+ 312(32), PMOS 
711 01 Mf 34), 5" p* ±Z± BB(36ai)8£S ^ISSCK ^1 (HIOlEi 22(27)011 CH^ 22^ D®7fflg, 
NMOS 3! CMOS TilOI^Qfl LH^ tfEl AI-OIE 22(50, 52) ^M(H1A1 tfSB DOTH? S*St! 

D. OI2fe tfCHB, NMOS S PMOS ri:^^, EBiiSI, S ag 22(26, 32, 36a)0fl CH^ tfEIAWIE 
2 2 (54a, 54b, 54c, 54d)^ iEI^EIS 222J g~ ^ m^m EEtl-DI g?\ ±3.^/^21^ ^ 
^1 LLfEh (HIE|e?a fe'EIg #121- ^Ai 7ilOIM(30 , 34)2J &tmM 0IM2I UWI S^Sti" 
Q. p^E1 22C20)CHI CHtt ^ El AI-OIE 22(35)^ STB tmm S^(22b, 22c)3JOT Q7\ 22 

o| «w| £5tj2l- OhSEi , l^EI 22(20)2J ^ ISi E5t?Q. ^E|AK3IE(54e)^ ^1 31 
I|^E-|(24)£J ^EI SB 222i EEt^Ch. ^1 2^g£^ AhSEI 

^ #(58)^S ^E1 CIHWI^fifi ISt^E^ ^JH£(0.7 LHXI 1.5DI3S) i+SH #(56)S ^W 

II . B I CMOS Lld|0|^2| XiIZE £AI 

M2t LHAI X1l2nE^ a ISM EAl^l B I CMOS LldhOI^SJ MZW WIAItJ- SOID. ^o|, ^2eE^ HEit} LI 
UWI^Si E^IMAISI HEIt? CIUhOI^2j B3# WIAItl" 20ID. OlElt? STUM 01^71 «*KM, 

B32 Sfll(IOa)^ tt\±, oj-El^ 32h ^ Al-SohOI n^l(14) a NPN DHM #(16)# ^Al 

CHI t*£t[?\ m\l D^SEISICIK S^(14, 16)S S^tPI ^I^H Ah§3 CHI U XI ^ 23(14, 16)2J E 

^E7h ^ 1x10* LHXI 1xlO*OIE« ^ 50 LHXI lOQKeVH! 201 HJBSI^BD. 

n + §3(14, 16)w ^«t? ^Oil, ^1 □bhOI^:^ OICHAi p+ ZH^ 2X1^(19) S #21 NM0SS(12)g SAI 
CHI ^^lof-E^ O^a^lD. ^71 S3 (19, 12)1 A^g^CHl 2*01 AI AhSEI^ CHILHAI^ p^ DH# 

^E7h Sf 1x10 ,7 LHX| IxlO^OIES 3 100 LH X) 180 KeV2! 201 ajB^I^BD. 

#71 DH s #/lH^ 2X1 01-^3^ OICH Ai M7\t\H 3 1 LH XI 1.2, bH^KH!^ ^ 1.1013E2I ^11 
XI LI ^ 2^ r.^S CHIEl^^ #(11)^ B12 g^l(10a)2J ?S ^Ei ^g-^D. OICH Ai , 5SEIIAI 

Oh^H^ ^5H 23 (22a, 22b, 22c, 22d, 22e)# t?2oFE^ #71 LldHDI^#CHI ^#^!LK mm 
§3S 4:g£i ^EKsldewall masked isolation ; SVAMI)' g2# AI-SSKM SSSD. #71 

SWAM I MiaCH, ChinSh 32J S^jS 7IHEI0I 1982^ 4fJ «2g IEEE Transactions on 

Electron Devices, Vol. ED-29, No. 4, pp. 53E^540(HI 7IXHEICH 2D. ^ ^AIMIOII SOIAI, S 
2€ S^I17^ tie 7^1 ^S°> §3 Xil 502,9432(HI 7IXHEICH UY2\ ^01 ^§SD. 

□ 3 250A2J ^mW XI Ll~ ^§ £h^g #01 #71 Llb^OI^£| S3#tHI ^#EIH Ut±3.J\ 

tl'SS L^CHL BXI 23 S3(17)B1 ixPAI^LK 3 f 100 LHXI 18a(eV£| 01! Li XI M AhgtF^ 23 
E^S^^Ai 2I# AfgSh^ 301 b^5lCh. #71 #3 S3 (17)00 AiSj g o, £o*ie ^E 

^ 1x10™ LHAI 1x10" OID. 01 01 Ad, #71 #3 D^H7^ X1I7IEII2 0^3/01^ Z^^OI 0I* H EICH 

E^SESAI HJ# AI-g^KH 3 1x10* LHXI lx10 ,7 2J ^E^ PMOS M2HXI^Ei£J 1 g xH^ S3# E 
?l*fD. br&SJtl- tfAiniM 201A1, PMOS 1 S3 CHI CHoH ArgEIS ^ Oil Li XI ^ 3 50 LHXI 180KeVOI 

Q. n-9£| xH^g S3CHIA12J 12^2! 2 01 (net) £?5§z Ixto" LHXI 1 x ICTOID. OICHAi, #3 g 
n-|§ CHy x-jEIEIH ^± ^?l7IOIIAiSU g£H£J g ^(thermal cycle)! A^oFGI 7f^t,^M^ OIS 
9tf(drive-in) SQ. 

3^ , NMOS S PMOS E£HXI±Ei S3B1 i#AI?l^ □bPI±2| 53#(H1 OF^37|- ttSSQ. OIBit^ 0^ 
^3^ SII2bEM EAIS bF2l ^01 t^l SST ^'§£1 Af§SQ. 3Eitl *Hg E^SM gSOil 

CO-Eh ZL^^E^^ 3 I 0.5! LHXI I 1.0 I MIS ^gtTES^ NMOS S PMK ^?HXI^E1£| t_^l SSTl 
M Ar§l 4= 2iQ. M^t! ^AIC^ICHI SiCH Ai . tMI SS" 3 1x10 c LHXI 1x1Q™2| ai 
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if S *f 30 LH73 100Kev2| OilUXlO{]Ai2] g±2) 5B0ID. 231 «>70 2Sf NMOS E£jXI^Ei£J *! 

711 22f# fiS&D. 231 g4 S! GH1 #£5 ^E12J p+£J 2^ 8?>*S NMOS ^SHXl^EiCH] CH*J § 5 
gg| gg*?D. rrg ^SjU 333 t??fl ^SS PMOS M2!XI£E10i] CHS? *PII fl!St?D. 
bUte 1 */ ^ Al WJ Oil SiCHAI, 3H*? tfll 2~ = NMOS M?HXI^EiOfi 0.7 LHXI 0.9 

*W0 22Tg MBSHI FMOS ^Xi^EiOi] -0.8 LH XI -1.0 *?70 S2T1 H§*0. 

OICHAi, 231 ^Hg! tfSWS 2! 31 LHH m WftX 4*31 ALASKA SFg(1Q0 LH XI 200 

AgE, UtEPlSPIIS 135 LHXI 165A) 70OIS #01 2S3Q. 0101 Ai, ^(100 LHXI 1000 A g 

E ( 400 LH XI 600 A) 1EI*JEI5 #(60; *02cE) Ol SPS TilO|E ^5rl #2H)il Eil5XIM£l 

12 NMOS g PMOS TijOl^l *>§ofE§ 231 SEItfEIS #2011 ««SD. NMOS a PM0ST1iOI^(38, 40)2 

2i iei^ei^i asiwa sazni- wig^s auroi^ai ge*£s ^ei uh^wi iei^ei 

50I 703D. OICHAi, 23! 0r±3= §EH*] 3IECH1 2J$|j H3ISD. 23! »S *Eltf£l2 #(60)0il 2| 
*]■ TflOIS £»S2| S2z 312J SUS SXI MOS 7IOIS08 f 40)1 flgSte CO. 3 0I8S MOS Til 
0IM(38, 40)31- S^eilXI^MOil 32 ir#£IXI S3I IDSOID. 

Jil2dE^ §§ EPI2I Chi £Ail OH Alt? 30IQ. Sf 3500 A 2] =M1 XILI= Dfi V 32 SEItf EIS 
#(645)01 CIHK)I±2| 531 3S HEi QI5XIJEEI3 » t&t* #(66)01 231 lEI^Ei^ #(64)£J g 
4?SHHI £J$H SS3D. OlOlAi, ClbrOI^ brOilEI- M2!XI^EiSJ WIOI^ a aiXI^Ei^ SFTil E 

SBB g^l hi^AI3l£S SMEilXI^M^ DteSSD. gg gAIHOI SJCHAi^, 3XI NMOS a PMOS M 
2HAI^E1 S330I Dr^30il SJofl fifiSD. OICHAI, W0|± £B (67)01 Olt5£|I2 tHI0l^3f Oiy »EIS 
D. Hhg-*!*? gAIOUOO SiCHAi, 231 WOI± £B§ 2f 30 LHXj 100KeV2j OllUXIS AFStfD. CHy WEI 

012)011, 231 SEIgEISS ^ 1x10* LH XI 1x10*2] gD| XI LI 12 OlElt? 

^'^^ OIWMEISe.HHIOIi S^(18; X1l2eH) LHS »irSD. bH,^t! tfAHMOil SiCHAi, Oiy tHEI^ 

20 LHXI 60^ 900-1000*c3)hXI 231 3^^£^^ OltlElOi, p-tHIOI± 2^ ^ 

1000 LHXI 4000£J ^JUI S ^ 1 x 1 0* 7 LHXI I x 10"£| b^3|^^|^ lx10 ,B 2| 
£E! XI b'Q. 

H^, ^HF^^^ aiX|^Ei(24)2| WIOI^ S§(26, 26"), a PMOS ±^ a IIS SS(32)2J 2^ 

# h:#A|31ES 0^331- ««SD. 231 S^g 2f 1 x 10 17 LHXI I x 10*21 HH?S!oW^ g± 

m k\~tt\= 2f 1 x 10^ P+ 5°S£lr 201 UIBSjiBQ. p + OI^H£ «I31E| 

3 ChE ^ 01-^33^ UhOISBI- QllOtEl 2S(27), fcihOIME^ M^Ei gg(20), NMOS 

7UOIM(30), a PMOS = a 2! 2S(36a)SSA1 AhgEI^ S^(68&, 68b, 6&)S irgAI?l£^ CmWI^SI 

532011 231 «^(68&-68c)£ 2f 1 0DKeVSJ (HIUX11 AfgthCfl Sf lxlO 18 LHXI 1xl(f 

°J HUrsi*^^ U\±m AfSSh= l >' 10* LHXI IxIO 30 ^ n+ E^SSQK 

231011 31X13 Uf2l- SOL PMOS Til 01 n* a& p+ S 4^ Slg^SAM n* D^HLh D^Bi Oiii Ul- 

LhCHI ±ttm $ HD. 

^J2f£CHI SlOiAi > ^ 1000 LHXI 190OASJ ^J)ilS XIU^ ltFM#(69)g t:«HJ ^01 EilXI^EI, (HI 01 
El, MOS Til 01 Ml *mm= 21 ^XIW ^^££ Cil5X|EaQ. OlOiAl, 231 #EI^EI? #(64)^ ^ 
10 LHXI 20^ go? 850 LHXI 950*c(HIAi 01 y MEBSD. 

D-gOL dhOHEh MSIXI^E12J WIOI^, (HIDIB1, a M^tt 2§ a NMOS a PMOS M5!X|>:Ei2J ±Sl± 

Til DIM, a Eai2! SSI ^23hE^ Ul±BJ\ §5fg£J 532011 ^M^J 
ti-w ^§f Al-^ol^ 3^ (HIS!HJ 7dl2gSCHI £AIS 7531- S^ICH 3D. OICHAi, 0^331- X1I31 

3D. MSS »*|2| SfTil £^S3 HMiK lightly doped drain ; LDD) ^SOI OltS£IH OIL 01 3^ ± 
Sl^ a ^ 20 LHXI 1 0OKeVEJ CHI U XI, d^^FTil^ % l 20 LHXI 5CE1 ^Lg DflUXIl Ahg 

a Hl^2h n-S £^15 ^TTil ^SSIIK OIE1t> gl^^S NMOS M?HXI^Ei^ 

±Si^ a Eaia S^OHAISj SOI E^5)E ^E3^ 1x10 ,7 LHXI I x 10 w 01711 tJ-D. Oh&3fXI W^!^ 
S M 3-.ECHI WIA1EICH HF2h SOI, BF- B-^h SS £?5ii kt£ot= -pS LOD^ HHD11EF EL 

SXI^Ei a PMOS E2H^|^£J 131 BE1 OltSEIH BXI PMOS MS!X1£E1£J ±SL± a EEiia a 
H 1-011 EF M!HX1^E12J 22 BilOl^ gejEKJI Dh^HQil BJoH hi^SCK SD S^ohTII E^SS 
p-g"(74)^ HI-OIMEI- M?HXI±E1Eij £132 tfllOI^LHOil S2EIH SCI- g^5^T1l £?SS P -«^(76)^ 
PMOS M!HXl^E12J TilOlM ^?I(HI ^23D. 23 1 S^(74, 76)0||A|£| 12^3 SOI E^SM ^E^ 2f 

lxlO 17 LHXI lxlO 20 , Hh&^oWl^ ^ 1x10 w OID. CHI U XI ~ ° c 10 LHXI BOKeVS! 201 Um*\± 
BD. E^SEMAI B+3I- Ah§£l~ CHILI XI §^ »?|^ AfS3Q. 

islft S!31 LH^ §3 S^mTil E^S3 ^El? g^t S±§PI £|*H a ^3h OltSSCK OICHAi, 
giUOl abroi±2| 53£S ^E1 ^31X13 Xt£ 4T»»(Lcw Temperature Oxide) QlSXIdOl Oltf 3D. 
4* El AFOI E a 31 Dr^3(EAI£IXI »S)^ ^EIAWIESJ S201 g^rXI &s C|BIO|^£J !EI£EI5 g 
^20il(MiaCH, MXI^EISJ S2 ^^2CHI)*!23D. OICHAI, ifarSOl CHI x| fflHetch back) EIOI, g"SX|- 
CHITil ^3X1 ^ ^31 Arg^KJl 7HI2iECHI EAItlCH S!£ bhfih SOI MXI^Ei (24)2011 ^1(45)1 ^ 
31 =13 22(23, 36), BBK32), ?BO|E(30, 34), CHlOlEi S§(27), BIIOI^ SS(26, 26"), a 

l^Ei SS(3D)2j is3 ^32CHI ^fiilOIAI 6.^11 ^CK OICHAi. Si^ NMOS a PMOS M^XI 
^E1£J T1IOIM(30, 34)a bfOHEF CHlOlEi HS<27)«2| 44 gj aixi^Ei 4?»«(45)2| Mil 

^ioH Crg ?> 01-^3(79)3^ Clb^0l±2CHI S23CK CIHhOI±^ ^ 8t£ §3 B0E1 AFSufCW (HtSEIH, 
Sii2jECHl EAI3 Hm SOL ^£rl^ aiXI^E1/Hil0|£ 39(26, 26'), l^Ei gg(20), a NMOS a 
PMOS E2HXI^Ei2J a EHI3 S§(28, 32, 36a)^1 m^S:^ ^Ei XO^Cf. 

Xil2lcEl g,^or3, 0r±H3^ «2EI3 S^*J" P+(BF^) £S0I ^2kECHl EAI3 g^CNIAi, CrAI Sor3, 
PMOS £2H7;i^:Ei21 i^/EEiia g^ 3! brOllEh ^gHXI^EiSI 2132 WIOI^ g^CHlAi OltS3CK 01 
Eltr P + ^Si^/ESil3 a WIOI± 3 (sheet) XI a 2^ XltTl 310ICK 3Ei 
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ti 53= 2f 20 LH XI IQDKeV. bUfSioMl^ 4QKeV2J Oil Li 731 AH?>D. DJS3TOg, *021EOil EAIEID1 
21= b^ 1T0L n*(b|±) = n+ ££±/EH2! 3 73* h S 2§ fltM feTS ^3£=2 NMOS = 5jXI 
^E1*1 i£^/Eaei S^OilAi OltSEiQ. U\±2i ^ c 50 LHXI 150KeV, bl-g^foKHI^ 10QKeV2| (HI 

UXIt Afgt>Q. 0ICMA1, LlUmi^S 2* 10 LHXI 20* S3 2f 1000 LHXI 1 lOCfcDflAd RTAg>^£S Ojy 

QgOi], ElEhH , BEIHS, EMT, S±B! E£ 32f Ifg 1T= Ugg #£ DbF0l^2J 13 

1 7>£ !E1 U]SX| = SD. SSXHHITil » 1*373 2J= «B* Af€8KH, #71 #£ EUSHfiE! S^OI 
gElfiEI5 S gSISB gft8l~ S3LHCH1 gEIAKMEg SgSFE^ 0ICHA1, BJS81XI 

SO feW 2i£ ClbfOI^S OIISEIOI X0?IS££«, H\2u&W EAIE! Uffit ITS feCT 

§Q. b^*m7i!=, ^EIAHDIE &SOI 5 BTISttW 3D. £71011 CO 5X1 MS ElEfe? ojg & 
Ofl B*t8E* U£Q1I DEI- »1AI3 57IS3" 32 KltfE!* S &SSD. Ht&SMAL EIB 

b£ Si 0,21- SJS8Wa S=CK S^EIXI STg ElEte, 5£ CHIH*> tf»*2K 2S8FS EIEf H s D01 

13 MJD, E£ NH.0H1 A«8KH XOSD. XII 2^EIAhOIH »»0I £271711 8SS □»0I^7J DAI 7F^Ei 
01 ElEhH 9! 32 8EI6IEI5 S Oil El BIS £EI5 AHDIBJ bt§g SSAISD. »S§ 71s 

eh iTOI 5 EW1M OltSEIS 201 bhB2|±E1g HI. 3 018 = BB2J E^i i~ 1±£21 El 
Efe£| &SOI ^ tfSIS #2f2j EIEFbEJ bUfSl^gXI uhg^ OPIAia 4 2J7I IUSOID. 

XIIZmECHI E A! El 01 2J= Bh£h BOI, UfOlfia SEItfEIS HilOI£22 (26, 26' )S SWft 131 7t§ 
XI 212 4^ DEh ££IAM3IE(46)M E5EI01 2JD. H 2I0HE, £E1AK)|E gg£ 4*1 m^SLE. 

^ti ews wioi^^i x^e euef ohdiei(2?)2j ^»voi oigji jw ssseioi 

CHIDiEi(27)2J ^EIAI-OIE 2S(48)^ ^ ^ iSHS ^E1 ^CH^ WI0IE1BJ 4g 

531 7f£ l l E1 9SEICH SiD. M^iEi 2g(20) £2) ^Bl AfOIE(80)^ 1^»E1 ggEI 

chi ois^i n^xi nam #71 ggei 4^ sat 7S ^ei ^2 ti gs-Eioi, 2?t?i 

ge?(22b, 22c) #0ilAi SE^'D. NMOS ^EI^EI5 2S(28)^2J tfEl AFOIE(54a)£ 3711 ^tH 

«*U22c)5^E1 ^ 7^ gEi 2§E] 4^1 ^^CHI 01 = 71 HfXI HEIH ggB] 4^2| ^^£S 

^Ei HMOS M»!X1^E1°) BIS ^S:^ g^WXI 3SEI01 SICK H 01511 (HIE, ^EIMOIE^ ^ 
Ei ^Si^ g^£J £^ 131 7S 1E1 71I0IE ^ ^shglhXI 3SEI01 SSD. bKNMEh (H1DIE1 
gg(2?)2h O^Wl, NMOS M?HXI^Ei£1 SEI^'EI^ Til 01 MC 30)^ ^ ^E1 ^CH^ ^ 

» a^IS 3SEI01 ^ i3# 7S Xis^ aj £1a| . 0 |C(50)s ^^Qf , 

NMOS ±2±(2B)2}= ^QiS E°I!^ SEISE15 11SC32)^ Etl S ^ 13 

1 E£m= ^EIAmiE(54b)S E5EI01 SD. H 01 21 Oil E, gEIAK)IE(54b)£ MIHXI^EISJ 13 
% 7\E. 1E1 NMOS ^SHXI^Ei 71IOIM(30)£J ^IDil 01 = 71 DCT S5EICH 2D. S 2§ #(54b) 
S A^j ^|0|E(30)Q1| est Ml SSEICH SiH 01381 =^ >*S» #(42)011 EtfH «7I 7ilOIM2h OI^E! 
01 2is££^, IIS (32) ffi ^ v 7| 7ilOIM(30) AF0I2J mm StSI &X!*J-D. 

PMOS TilOIMC^)^ ^1 fe^ 531 7S X|S^ aj £!A ^|E(52)M 5*}8H3I, PMOS ±2.± 2S(36a)^ 
av^ i3 41x1 ^j.^ XI ^ H 4^1 ^ 131 7S IjEi 71101= =^ ^tfW(42) 

Oil 01 = = ^EIMOIE(54d)l it^th. ^Xl& mi SOI . PMOS EEilEJ 2S S 1 E ^(32)^ 41 ^ 
131 7S Xl=~ ^ElAfOIEM Sat^EK ^71 1?S£ EtJ" 4^1 ^^^E| fe'EI AHDIE=_ E5&D. □ 
0I2IEHIE, ^EIMOIE^ PMOS =^XI^Ei EEI13(20c)21 ^ 7S I'Ei PMOS =g|XI^E1 (34)21 

a« A^g(42)(HI 01 = 71 D^XI 3S"EI01 2iEK 1 gg tf ElAfOlE #(54b)^ 71101= gg (34)011 B2th 
711 aSEIffl 01 3 81 i+M #(42)011 2]tH 71101= gg(34)=; ^Ei OI^EICH S^£=.^, 

115(32) S 71I0I = (34) AI-0I2I S8WJ gt,^j ^XlthEK 

s£j(Hi Al El 01 gg §EI^EI5 gg ^EIAW1ES# StH SiS ±SL±/ 

EEII3 Xl^l JIS^£S^, CMOS =?HXl^Ei2J 3= §CHAI7II2 gEl£EI5-£!E!S g^ 

Xl^l XilTlt^D. gig lEl^ElE /E Ell 3 -Oil SI ^1 ^ gEIS ^^/EM3 £Bia^ OlEil^ ^ 

«2J ^5II01A1 i^fl-gEJ X-1171 S OlEit^ ^^^J 4 l EI MOIESKHI *J*H 01^01 Xl~ DiL 3 OIS£ 3 
0IE1^ 4 l EIAhOIES mm 3^EIH CHIiil^^ ^EI^-lEl^EI^ 37111 BM 3&EIXI &T7I 
UH^OIQ. 01= SCI- ^ CMOS = Tvi ^ E1 ^ ^?ll SD ^E (packing density)! 

^2g^2j ^« ^ElAhOlE^ ^2g^£J 2HH gES 7H£) Alg£=_Wi, SIS «S1 t>^AI 

2!D. gXI 15 CHI AFgEI= ^OL S£J CHI EOE ^EIAWIES^ gEI£EI5S E^S^] lEI^EI 
5(32)1 7IS£=: 3^1 ESA17I7I SQ= ^^ia #EI^EI= SB (32)21 ^ElAmiEifa 

^^(54b)l #«1 7I5£=- 3^1 EgAIHSl^^ 2 XI IS XHt^l H^AI^Q. ^71 1 E ^(32)^ ^7^X1 
t J EH2j OHEieja ^EI^CHI CHtJ" SSCDAI Sol-9, n-S NMOS EE113(20b)0il CH^ NMOS EEII3 g§ S 
p-S PMOS Eai3(20c)01l CHt!" PMOS EE1I3 2g)£SA1 4 »S L1L 3 OIS= ^ElAhOIE(54t.) 

7h ^El 2tJ-0l 1 B^l £1S1 ^^§F7|01! E2^0I7I liHgOID. ^71 CHI 71^^ XF7lgl& HI221 HIS 
^ ^og « E| £, ^eh «o,Q| g(fl8ra LIU ° CHI SQ iEi X-IIS^LK &7I01I 7I#£! 

□ bmi^= 7H1^3 1 ^El ge?Oi §HoFXI ^71 UH^CHI SQ ^ DH1 #-71 e ?HIiHAIS^l Mgtl 
D. 

?3l2r.E= >H2H #(56)01 015X1= S D^SEIOi LH^CHI g^ ^Sl ^^oF= «15 ^AICHI ^OiAISJ 
EH B7II1 CfflAItt 20IQ. s^OI Llbmi^Ej 13^011 DU5XI = E1H, 3^IS S^^S ^E1 OI-^S, 
OOSHCH ni£M EAI^I DHhOI A^ g «*^D. 

ill. CldhOI± £3 

8PI 11^ ^71 CHI 7IXH& S ^S2j ^ Al Wl CHI [D-EI- «12S CIHfOI^Ej 371*13 ahEHHIEU £2f^ 
201 D. 
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H3E£ g gjgo| * h 4- A| Oil CHI ECl-Bh HZS HKJISEr MSHXI^EIOfl CHt^ 3**12! U CH V M MIAI 
t!- 20ID. H3ES 57H2J LIHK)!^ 13 MfflSJ S3 (Early) 32T(10V LH XI 30V SE)t XIL!^ 2# H 
Cfl 5P. His mioi^ ^01 gDErE g*ll*!2! W0l± SSr?* UH^Oll H Eil^^J SEI SgTOI 2CH 
SDH aWaE S *ll4b££ EMS! 32J"0I 0.1 g 511°' g^, 40/0. 8(h, ^=4a«m, 

301=0.8^)2! PMQS 9 HMOS MSjXI^EKHI CHt^ *^ ^IS^IOID. ^1 ^^XI^E1^ 601310! E £ 
Eh SiE-S S^ HIS g| Vds-±5v2J §^ nA 2^1 XltJQ. 

S S"g£J ^AlCtllCHI XII^S ^EIH ^EIXI ^ CM3S.. B I CM3S S ECL Clumi^tHI 

CHtl AliyiOl^S WlgtlQ. HI5ES E2CHI E1I0IEH STH^^ Oil AI-SEI^ 

B I CMOS S 1# OilAlth 210IQK S ^SCHI CHHh Clbimi^^f SS^S ^!t= H ?I0£J CMOS 1! 

CHI H|3^ H ^^ej CMOS XIISt^CK 

IS 2] 



* 4* 0.5 pF ^tr i 



CMOS S2 415 

B1O10S 185 290 

ECL 55 120 



i 



291 WIAI^S! 3!0IXI MtWEIIl ^JE& ^01 OhLIE^ OltH^hOIOt ?>Q. B ^"S^l 

WEI 7rXI B 3/dlAIS 2^r3 &SXKHI7fl= XfgoH 1 2J0ID. BA| Oil MCH BSWIAI S« 

£ LmQ\£Z\ m^t! S^E^OI p-t^ E^ WIAIEISIXI^, ^S^CHITiJ^ rr^ S p-^ E^ 

S eoj o^q, goi3F>ll e^Si ^ SiLhe SOI AfSoH 3 501QK □^OL B ^SOI g^CHlAi ^ 
go| £o 2 e ^£011 CHo hCfl Ml Al El 21X1 Eh ITS^lt! E^SM ^E?F g ^g2J ^^1^ ^E1 ^CHQXI 
&HAIE &m\M fiWe DHmi^^l DIE1 ^SS ?ltH Ar§l' 4^ gOI XrgSHg 2QIQ. 
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Lh g B8QI B I CMOS □UKM^SI' SS*KM Wl AlEISSflE!', S &S21 OtBi £AI EH©*= HhOllEf g 
L^I^Ei, MQSFET, E£ MEI2 7IEf CIHH3I±2| ED3B0I] ^ 2!Q. E£h 5 IfSOl ears 

DbHDI^Ofl CHSH3I 0UAJE!2XI°h £ gg§ QIBWI^WE S1*WI ^gl' 4 HQ. 3E1HS, 

s gg2| go^ Af^iQij ^xjjsj *>£SH51 12EI£ 201 OhUEK 3 CHd Ssi]39 17F B«» 

tHJI S^S g^? 12EI010t 



33] 15.3 ^EH2J MB §3 K MIES SEH°i ES?SS S S^LHOi! «fiS £9# ^2^: S 

ems s^i audi, £7i xey s^oi £»»s m\ e?ss #ei^ei^ thoi^s ^ei ^eiei 

H, £71 #EI£EI = 7flO|E^ 8HJ3 ^ 59 3! £^ 591 XILIDi, £71 Efi!9, 

9 71101 7H11 ^TJisIU GHFOi^l £>S$ffi, £71 ±Z± 3! EH2! g<* § ^hLfEU «^0! 

am* qi ^fc« 5S g xiu^ HIES ^EH^J aUIE^SS lEI^EIS g^Wl 2JSB gCH73 SJ= 7ISKHJA1. 
£71 DHHDl^Oii IW SUE! SS 9! ±£±/EHI£! S§# «SBh£ gJ-gWI 2iCH Ai, £71 £ 

£± a ems g^ § *> g^oii 920KH £7i 7I5n_hchi sues sehsj g^s §£0^ e^tii^ 

Ai, £71 S^gsjs £7! H1ESSS KlflElff g^°l B*OHE E!2tH 2JH, SISSSAI £7! Jill 
E^§£! BEI^EI^ ge?S HHMAI3IE* £7! S g^ 9! £7| KIME^SS MEI^EI^ g^ AhOIOi) £ 
I'^oi E2 g^o| o.^e agt|£ £71 g^ &7ll ; 9 £7| »MgEI6iEI5 ge?£J S£*> 

J2 a s±t* *e? sa s £7 1 a Hai°i g^ s t»- g^ ^ 1321 g^^r 

Oil s^f ^EIAFOIEI BTIISAi, ^EIAI-OIE #^ S ESI°" g^ § ^ g^OII EH 

Sg£SA1 fe^l «I1SEISE!5 ggl UHxiAIPIE^ g?\ ±£± ^ Eeiiei g^ ^ ^ g^ S ^1 
7dl1MEI^EI^ g^ AhOtCHI E2 S^M ^^h^ ^EIAFOIE E^ll ^ 

7<iimCHI SiCHAi, £71 a EEflS! g^ S g^^ £71 SUES SEHfil-^ ^EHl 

k__ o o • 

S^S 3 

a WM 2^CHAi, £71 SllgEI^EI^ g^^ X1l22?fl si IIIbK3!^2l ±Sl± S EEC 2! S ohU£f 
uhH, £71 a Eaiei S 3hU= £71 SUES ^EHM AUDI, £71 4'EIAmiES 

331 £ £71 fll23?«Slh UHHDI^ej a EEll^j g^ S ^ g^S] £« H^OI! 4' 

El Ami EM ««ofe EPOS 5t» h£ 

741 ItMHl SiCHA-i, £71 71I0IM2J ^^£(HI i+t^M ^^^^S HHxIAl?!- E^ll ^7^2.^ *%>tt= 




6 

7il4^CHI SiOlAi, £71 ^'ElAhOlE ^^^^S £71 SjllE^SS SEI^El^ g^SJ 
£7 1 ;HI0!M£j tt ^^£21 ^^gS 9§EI£ 

7 

JdimOil SiCHAi, £71 gEIAWIE EW~, £71 Jill#E[^EI^ g^BJ £^ 59 a ^ 

» 5' £71 ^i£^ a EEII9 g^ S ti" g^^i £^ 59^J Hgg II^AI?l£ 9911; 

£71 71I1MEI^EI= g^ a £71 a EHI9 g^ S ^ g^CHI Si ±tl £71 Hgg 

2| IJ^M £71 #EI^EI^£J DlEi a £71 7IH2f «^AI?I£ 9711 ; a £71 I2gg g^2J &g 
El XI S-^ XllTIo^ 9711 m 5^o^ 

3317^011 SCHA1, £71 XiITi 9711= HA 3 NH,0H£ Ol^OiS ^Ei ^ E ^£j XHgfih £71 H§§ 

2^AI?I£ 97111 5tmh£ 

3711 El GbfOI^OII CHS> 1 E J a ±Si^/ESI9 221 S£tfe IT^CHI S.OiAi, X111E2 ^EH 

1 sl^rtl Xill^EI W% XIU= 7IB1 X1ISuf£ 971I; £7! 7I^LHS| E^S^' 4:2^ a EE1I9 

g^ a XH^ g^# ^£^^ 97U^A1, £71 a E3I9 g^OI £71 71I1ES SEH£h£ L\E M2 

-~ -- - : - ' - - ~ " " -- £71 715 

Al- 

El 

7151-5 aig^^iiAjiiEV'^rBEitfas "4a nal^ss fl^^swi^Ts* e^TMaI £7i 
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#71 73]2gEI*!EI = g3£M ^Ei #71 7I5LH3 ££S XBSe SJiW^IS EW3A1, #71 *w 
S S^S IS^SAj £71 HH£IAI?iE§ £71 *02SE|gEI5 S3 °> gE! 

i AW I Oil tfB3S! £2 §32] QJ^M XilSSi— S £71 *fl2#EI4'E!^ g^2J £^ g « 

S3°J OtSi S £71 H1 1712 4'EIAK)IE3 EWI3AI, £71 gEIAMDI 

E^ £71 ±2.± S EEA2] 33 g S^W CH*> 2S23A1 £7! ^2^EI^EI^ UHxIAj^lE 
§ £7 1 M 2#Elfe l EI5 S £71 ±S:± g Eft]*» «« £ g*j AKDICHj £§32! £3 ggg § 

10 

JflSr^CH] SlOiAi, ^71 *f)2ge<s Tffl 22 31 22f ClbHDI±2j ^5:^ g E£il°i S 2^H3l , £71 

7<H22)^i2:Ilf Qlbmi^BJ ±Z± g E£il*i S SH-h= £71 HI1E3 XI LIU, £71 Hl^ = H2 

271123 UHfOi^Eq ±2.± S EH2! S S^£J £i* S^g £EIAHDIE3 El^tf 




i 
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v CE (volts) 5 - 000 
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